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ABSTRACT

Delivering systems that are consistent across the enterprise represents a challenge all organizations deal with today. The
healthcare industry is no different. The authors present a case study coupled with survey data to explore the notion of the
“Enterprise User Interface (EUI) Architecture” implemented at nation-wide hospital system. The study describes how the
organization utilized this architecture to take advantage of today’s technology coupled with its pre-existing legacy
applications to deliver updated systems that end users could quickly use to take control of information across the
organization. In addition, this study presents the findings of an empirical study of factors to measure explicitly how end users
felt about the architecture and the ensuing technology solution. Using the Technology Acceptance Model (TAM), two
essential variables were used to examine end- user sentiments: usefulness and ease of use. The findings indicate that users
responded positively to both factors, and through the case study, users were observed not only aggressively driving system
implementation but also system use. Implications of the findings from both a research and a managerial perspective are
discussed.
Keywords

Architecture, case study, client/server computing, end user, integrated enterprise, integrating technology, interface,
technology acceptance model.
INTRODUCTION

In the highly competitive healthcare industry, information systems could not work in isolation in supporting overall
organizational goals and missions. Instead, they needed to be integrated with the other systems across the organization. In
addition, organizational pressures to decentralize computing, stay current with technology, and derive any benefits offered by
the Internet make the challenge greater. Coupled with the reality that any new systems delivered should seamlessly cooperate
with pre-existing “legacy” systems, the challenge often becomes insurmountable for organizations today.
However, there are ways to address these challenges. This study presents a success story of one organization’s experience
with these challenges through the development of their “Enterprise User Interface” (EUI) -- one method to quickly deploy IT
applications today amid the myriad pressures. A unique approach to user interface implementation for new IT platforms and
legacy system extensions is suggested. This process is illustrated through a case study of the user interface implementation
efforts at Ascension Health System, a large, nation-wide hospital network, and will show how the process represents a unique
data management strategy for effectively meeting an organization’s IT needs.
Both academics and practitioners agree that the potential of IT depends on how it is used (Burden, 1998; Jacobs and Picatrill,
1997) and in turn, point out that how IT is used is highly affected by the interface between the user and the technology.
Consequently, this study also incorporates dimensions from the technology acceptance model (TAM) that has been widely
used by IS researchers in order to gain a better understanding of the use of an enterprise user interface architecture. TAM
allows researchers to measure end users’ perceptions – how useful and easy-to-use new IT applications are. The reader will
find that the TAM-driven data along with the observed acceptance of the architecture suggests that a data management
approach that is more user-centered may satisfy more requirements in a time-critical environment than more traditional user
interface efforts might.
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METHODOLOGY

This study focuses on a single case study with a research survey as a research strategy to provide a comprehensive
understanding of the usage of EUI, known as Common Access (CA). It is noted that we refer to EUI and CA interchangeably
in this study. By incorporating a research survey to this study, it allows us to form research “what”, “where”, and “how
much” questions in examining contemporary events beyond what might be available in the conventional case study.
Measuring User Sentiments towards New Technology

During the past decade, the Technology Acceptance Model (TAM) has been widely used by IS researchers in order to gain a
better understanding of the acceptance and use of IT based on two primary end users’ constructs: perceived usefulness (PU),
and perceived ease of use (PEoU). PU is the extent to which people believe the technology can help them perform their job
better (Davenport, 1993), while PEoU is the degree to which a person believes that using a particular system will be free of
effort. Davis’ research (Colkin, 1998; Davenport, 1993; Davis, 1985) suggests that TAM may hold across technologies as
well as across persons, settings, and times, the latter being a requirement for robust theories. Thus, TAM was empirically
tested and shown to be valid.
In this study, we utilize the independent variables of TAM to provide the theoretical basis and empirical findings in order to
examine end user sentiments regarding “Internet generation” computing applications, especially EUI. It is used to gain an
understanding of the relationship between perceived ease of use (PEoU) and perceived usefulness (PU) as key constructs in
determining user attitudes of the new technology and the acceptance of the technology as observed in the case study.
Learning by Example: Ascension Health System

The rise of Internet computing coupled with the challenge of legacy systems leads us to the case of Ascension Health System
(AHS). Established in the U.S. in 1809 by St. Elizabeth Ann Seton as the Daughters of Charity, today’s AHS is a not-forprofit corporation cosponsored by four Ascension Health Provinces in the United States — Northeast, Southeast, East Central
and West Central Provinces. For management and reporting purposes, “ministries” (a hospital and its associated clinics and
physician offices) are organized into five geographical divisions.
In support of their mission and values, as well as its strategic priorities, the information systems arm of AHS, Ascension
Health Information Services (AH-IS), aids member organizations in terms of selecting, implementing, operating, and
improving the cost effectiveness of their clinical and administrative information technologies. AH-IS operates numerous
platforms from virtually every major vendor in the health care industry and is supported by 175 staff members. The
organization provides extensive consulting support to local health ministries (LHMs) as they develop information
technologies in response to the changing health care environment. AH-IS provides support for the complete continuum of
physician offices, acute care, home care and Integrated Delivery Networks (IDNs).
Challenges Facing AHS

To answer the significant question of whether to replace or upgrade legacy systems, a careful and thoughtful planning
process was to analyze essential aspects of the legacy system’s functionality and establishes what needs to be done to solve
the fundamental problem of how to maximize efficiency in the future. One primary goal was to develop applications that
adhere to an application architecture that is flexible enough to handle the diverse needs of the different application interfacing
requirements within an enterprise, while minimizing the burden of managing multiple interfaces. One negative aspect of most
legacy systems was that each application interface is developed with a different approach and functionality. In most cases,
different people have developed these interfaces at different times with different resources.
In response to healthcare industry pressures to improve service quality and reduce costs, in 1997 the organization decided to
refurbish their old legacy system portfolio with the idea of implementing all enterprise interfaces through a common
architecture. They analyzed their legacy systems and determined that there were no major application problems and that they
remained quite maintainable (thus making “cocooning,” or wrapping legacy code with new interface code, a viable strategy).
Through the use of coherent end user interface architecture, many applications from different sites are merged and the
infrastructure put in place to give the users a single view of enterprise-wide information resources, regardless of where the
users reside in the United States. In addition to improved functionality, legacy applications were to be enhanced to take
advantage of Internet technology. This included the use of web browser software and Java-enabled software applications
(applets) to permit improved system access, allow new uses of system-generated output, and to provide AHS users with a
means to deal more comprehensively and consistently with corporate data and with each other.
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While the strategic benefits of IT were becoming increasingly clear, the proliferation of local computing (i.e., ad-hoc
decentralization) had seriously hampered the ability to share information across the organization. For example, closing the
books at the end of a quarter became more and more difficult, and the ability to compare operations from one unit to another
became almost impossible. In essence, AH-IS had been facing the increasingly common challenge of distributed stand-alone
systems that did not really form an enterprise-wise distributed system. These computing “islands” had been interconnected to
allow a little data to flow, especially upward to the corporate host. This resulted in the following three major issues:
Accessibility

Virtually all LHMs required access to multiple, traditionally incompatible systems. This often resulted in the need for
multiple terminals or workstations at a given location in order to access the disparate systems. A second, related issue was
usability — users were challenged with having to know how to navigate through each system in order to retrieve their data.
Additionally, there had been little or no off-campus access (e.g., from a doctor's office or home to the hospital).
Emulation

To date, terminal emulation has been a high-cost component of every user's desktop workstation maintenance. Across AHS,
there are many different emulation packages in use, each requiring an AH-IS person to visit each workstation in order to
install the software. With hundreds, or in some cases thousands of workstations, this becomes a significant cost, time, and
human resource issue as upgrades are released and incompatibility issues arise.
PC Overkill

Whether a dumb-terminal or thin or fat client, most organizations today use conventional PC’s as the standard desktop
workstation. With that comes the continual upgrading/converting of these workstations to keep pace with technology and
software requirements as well as the attendant obsolescence problem. At AH-IS, the typical life of a PC was about 12 months
before an upgrade or change-out occurred. As is typical with most organizations of knowledge workers, AH-IS has found that
a large majority of users typically need to do three or four functions with a workstation (e.g., terminal emulation to a system
or systems, e-mail, problem ticket reporting, and/or word processing). With Internet generation technology, most of these
functions can be performed via a web browser. So the question is, why do organizations deal with all of the complexities of a
PC on a user workstation when a web browser alone may suffice? AH-IS is not the first to realize that often a PC platform
provides more features than necessary (e.g., Norman’s “creeping featurism,” (Lederer, Maupin, Sena and Zhuang, 2000)).
The three issues outlined above had discouraged AHS end users. Their perception was that the usefulness and ease of use
from existing systems was low. According to both AHS’s CIO and Chief Technologist, the majority of end users did not
believe that technology could help them perform their job better. In some case, they had to invest significant effort to learn
and operate the systems due to unfriendly user interfaces. In the following section, we investigate how AHS chose to meet
these challenges.
Meeting the Challenges at AHS: A three-Pronged Approach

Struggling to make sense of the rapidly changing business environment, AHS management embraced new approaches to
distributed information processing and management made available through client/server computing. The objective of the
new approach was to provide more control for people over their work by linking mainframe and personal computer
technologies to preserve the benefits of both. The underlying principle of the AH-IS approach to solutions is to adopt an
effective enterprise user interface architecture that is flexible, robust and cost effective. Although several companies have
benefited from adopting leading-edge solutions for self-describing interchange formats, assured data delivery, queue-driven
data replication, and change management (Burden, 1998), AH-IS adopted a more productive principle that demonstrated a
relatively basic approach that relied on a sound end user interface architecture. The architecture was in turn operationalized
through three approaches: common access, terminal emulation, and thin client computing.
Architectural Component #1: Common Access (CA)

Through CA, AH-IS normalizes many different systems into a common web browser view. Consequently, a consistent end
user interface is provided to all AHS users regardless of the system they are accessing. In addition, given the standard “web
page” interface, inexperienced users can access many different systems with very little knowledge of the underlying legacy
systems. Common Access involves three main architectural components:
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A generic web server. Typically, a Microsoft Windows NT Server with an IIS web server or any Unix web server
can be used.
CNX (the connection component). The CNX function maintains hot or persistent connections to the systems being
accessed within Common Access. CNX communicates with all of the involved ancillaries and with the web Server.
An ODBC relational database. The relational database is where temporary data is kept for the duration of the patient
encounter. The database contains pointers to relevant patient information that is needed to access the patient data in
other systems such as, lab, pharmacy, radiology, etc.

CA provides a common view to any number of disparate systems that cross over function, hardware platform, connectivity
and geographic area. There is significantly less training involved for the infrequent or occasional user. One display device is
needed as compared to a display device for each system. Access or security is much better since access to data can be
controlled via a login ID. CA also lessens the requirements of the network infrastructure by requiring only one protocol for
the end user workstation. Remote access is also available via dial-up or through a secure Internet connection. By using CA, a
physician can view all of their patients’ information (lab results, pharmacy information, radiology reports, etc.) from their
office or home without ever going to hospital. All the data can be printed at the physician’s location. There is no need for
redundant lab, pharmacy, and radiology terminals to access the data.
Given the nature of this particular benefit to doctors, CA developers and the CIO of AH-IS began to target the VP of Medical
Affairs of the hospitals (typically M.D.s) to introduce them to the CA system directly rather than going through the local
ministry IS departments (in later sections, more issues that led to this “user-driven approach are described). This end-user
focus has had dramatic results in system acceptance. At one particular meeting of 22 VPs, 17 became the main drivers of CA
implementation efforts in their hospitals. Overall, acceptance levels are impressive. To date, more than 60 percent (24 of
Ascension’s 38 hospitals) of the hospitals have implemented CA. Currently, three additional hospitals are in the process of
implementing CA and two more have initiated plans to begin. This represents 12,000 current users with plans to get to
15,000 users by the end of 2001.
In addition to user-driven acceptance, one interesting observation made during the case study was that once CA was installed,
incremental “new” users from across medical disciplines (i.e., those that never used the system previously) voluntarily
request that they be added as users to the CA system.
Architectural Component #2: Terminal Emulation

Should users prefer to have an end user interface that resembles the more traditional legacy interface screens, they can use
terminal emulation through Java applets that are loaded via a web server into the user’s web browser on the workstation. The
workstation can be a conventional PC, thin client or any workstation that has a browser. This environment provides the
ability for all locations to be on the same terminal emulation application across the AHS system. The emulation modes
provided are 3270, 5250, and VT100. The overall costs are about 20% of conventional emulation packages today (the only
requirement for the end user workstation is a browser which today costs about $30 per workstation). Furthermore, there is
now a common view whether on or off the Ascension Health campus. This technology extends the life of the old legacy
systems while greatly reducing the effort and cost of providing maintenance on each workstation. From a single workstation,
a user can log on to any system within their operational domain through a Windows-based “point-and-click” interface.
Approximately two-thirds of AHS’s local ministries are currently using Terminal Emulation. It will be available to the
remaining locations as they connect to the AHS wide area network.
Architectural Component #3: Thin Client Computers

In order to contain the costs associated with maintaining current technology PC’s, AHS has chosen to adopt a thin client
solution. Thin clients are hardware platforms that provide high functionality while providing minimal support services.
While this technology saves on the initial cost of a workstation, the real savings come from the amount of backend support
and maintenance needed. AH-IS has found the majority of LHM users have three areas of need: terminal emulation, E-mail,
and problem ticket reporting – all functions that can be performed within a web browser. Thin clients make it less likely that
AH-IS has to continually change or upgrade hardware in order to run applications. There is virtually no software to license
since only a browser is used. End user training is minimal. At Ascension Health, thin clients have become a fixed function
productivity tool and are centrally administered and updated (all of the configuration is also done at a centralized server).
This reduces the staff resources required to support a number of workstations. Thirteen local ministries are currently
installing the AH-IS thin client technology. Although today thin client technology may not present significant impacts to
physicians’ immediate demands, the notion of using a wireless device (e.g., personal digital assistants - PDA’s) as a thin
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client has a lot of promise and as a result, AHS has aggressive plans to take advantage of wireless EUI architecture
(wireless/PDA-based systems are currently operational in prototype).
Results: Measuring End User Sentiments of Technology at AHS

The development of the survey questionnaires and design of data collection procedures were determined as the initial step in
the design of this study in order to satisfy the AH-IS CIO’s questions about how end-users felt about CA. Survey
questionnaires were developed to measure EUI end user sentiments using independent variables from Davis’ (Davenport,
1993; Davis, 1985) validated TAM survey instrument. Due to the fact that the research was initiated early in the
implementation of CA, a small number of early users – a total of thirty two participants – were asked to complete an
eighteen-item on-line survey that elicited information on the user’s primary job function, the user’s perception of EUI, the
perceived ease of use, and perceived usefulness. The questionnaire required ten minutes to complete. Instructions were
included that informed participants which questionnaire to complete.
Thirty-two EUI users participated from four states: Alabama, Texas, Tennessee, and Indiana. Three primary EUI users are
nurse (31%), IS staff (25%), and physician (21%). The majority of these users are highly comfortable with EUI (87%) and
computers in general (97%). While it was not practical to employ randomization procedures in selecting the participants,
participation was voluntary, and there was no obvious reason to believe that the sample selected was systematically biased in
any respect.
Among several constructs that may measure system use, Davis (Davis, 1985) suggests two essential constructs. First, a
system high in perceived usefulness is one that a user believes in the existence of a positive use-performance relationship
(Mateyaschuk, 1998; McNurlin and Sprague, 1998; Pfeffer, 1982). Users tend to use or not use the technology to the extent
they believe it will help them perform their job better. Table 1 presents the means and standard deviations of usefulness of
EUI from its user’s perceptions. The results indicate that EUI users from all four sites agree that using such a technology had
enhanced their job performance. Users agree that EUI enables them to accomplish their tasks more quickly (mean of 3.97).
Second, even if potential users believe that EUI is useful, they may, at the same time believe that such a technology is too
hard to use and that the performance benefits of usage are outweighed by the effort of using EUI. In addition to usefulness,
user acceptance of EUI can be influenced by perceived ease of use (Mathieson, 1991). Such a construct refers to the degree of
which users believe that using EUI is free of effort. Table 2 indicates that EUI is perceived to be easier to use than the
practice it supersedes. Users agree that EUI is easy to operate (mean of 4.38), easy to become skillful in (mean of 4.25), and
easy to interact with clear and understandable instructions (mean of 4.09).
Previous research indicates that user acceptance has been incorporated as a dependent variable in a majority of the IT
implementation research (Meyer, 1998). Ives and Olson (Horowitz, 1997) and Baronas and Louis (Adams, Nelson and Todd,
1992) used user satisfaction and/or system use as surrogate measures of user acceptance while Davis, et al. (Davis, Bagozzi
and Warsaw, 1989) suggested that user acceptance was a prerequisite of system use. Regardless of the view adopted, the
basis premise is that user acceptance is critical to successful implementation. In this study, due to the top-down
organizational structure of medical user community and the “user-driven” implementations discussed earlier, users were more
or less required to adopt CA by their medical colleagues to normalize various systems into a common web browser view as a
consistent end user interface. For this reason, the measure of association between the dependent variable (end user
acceptance) and independent variables (ease of use and usefulness) is not applicable in this study. Nonetheless, one cannot
ignore the strength of the “acceptance” that was observed in all end-users and the current rate of adoption of the CA system.
As one surgeon exclaimed to his IS colleagues in a cross-functional meeting:
“It’s about time IS took down the (expletive deleted) wall between us and our information.”

CONCLUSION

All organizations today are facing imperatives requiring that they make cost-effective and timely use of information
technology to deliver organizational benefits. Prerequisites include quickly delivering systems that are easily accessible and
easy to navigate by today’s end-user population. Additionally, the need to eliminate disparate application “islands” has never
been greater as organizations find that they need the “whole picture” in an informational sense. Failure to deliver on these
requirements often leads to end-user departments striking out on their own to find technology solutions – often at the expense
of their own departmental performance, or worse, the performance of the organization at large.

Proceedings of the Americas Conference on Information Systems, New York, New York, August 2004

239

Sujitparapitaya, et al.

Organizational Impact of Enterprise User Interface Approach

Providence
Hospital
(Mobile, AL)

Providence
Lorena Clinic
(Waco, TX) &
Seton Health
Care Network
(Austin, TX)

St. Thomas
Health
Services,
(Nashville,
TN)

St. Vincent
Hospitals (Indianapolis,
IN)

Total

Mean

Std.
Dev.

Mean

Std.
Dev.

Mean

Std.
Dev.

Mean

Std.
Dev.

Using CA in my job
enables me to accomplish
tasks more quickly

3.50

1.00

4.56

0.51

3.14

1.07

3.60

1.67

3.97

1.09

I find CA useful in my job

3.75

0.50

4.38

0.62

3.14

1.07

3.60

1.67

3.91

1.03

Using CA improves my job
performance

3.25

0.96

4.38

0.62

3.29

1.11

3.60

1.67

3.88

1.07

I like to use CA to do my
work

3.50

0.58

4.31

0.60

3.00

1.15

4.00

0.71

3.88

0.91

Using CA makes it easier
to do my job

3.25

0.96

4.19

0.54

2.86

0.75

4.20

0.84

3.78

0.81

Using CA enhances my
effectiveness on the job

3.25

0.96

4.19

0.54

3.14

1.07

3.40

1.52

3.72

0.99

Using CA in my job
increases my productivity

3.00

1.15

4.13

0.62

3.14

1.07

3.60

1.67

3.69

1.06

Mean

Std.
Dev.

Table 1. Perceived Usefulness for EUI

Learning to operate CA is
easy for me

4.50

0.58

4.50

0.52

4.57

0.79

3.60

1.67

4.38

0.87

It is easy for me to become
skillful at using CA

4.50

0.58

4.31

0.75

4.29

0.87

3.80

1.47

4.25

0.99

I find CA easy to use

4.50

0.58

4.25

0.77

3.86

0.38

4.20

0.84

4.19

0.69

My interaction with CA is
clear and understandable

4.25

0.50

4.19

0.54

3.71

0.49

4.20

0.84

4.09

0.59

I find it easy to get CA to do
what I want it to do

3.75

1.26

4.13

0.81

3.43

0.53

4.20

0.84

3.94

0.84

I find CA to be flexible to
interact with

3.75

1.26

4.06

0.69

3.86

0.38

3.80

0.84

3.94

0.71

Compared to the work
situation before
implementing CA, I like my
present job and working
conditions more

3.50

0.58

3.94

1.18

3.43

0.53

3.40

1.52

3.69

1.06

Table 2. Perceived Ease of Use for EUI
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This study has demonstrated the usefulness of the technology acceptance model (TAM) as a gauge to assess the sentiments of
end-users that are observed to aggressively adopt the Internet-generation EUI known as Common Access. Implementing an
effective architecture for EUI is not trivial, however it can yield great benefits for an enterprise that adopts one. With
Ascension Health System serving as a case study, we have introduced an organization that has demonstrated how the EUI
architecture can be used to deliver results to the organization. By offering familiar yet consistent interfaces that span preexisting systems, AH-IS is finding that their AHS user base is driving system implementation and using their systems to
benefit not only themselves, but also the ultimate customers…AHS patients. Other observations from the study illustrate that
by building a successful architecture, system interoperability and knowledge transfer can be achieved without imposing
excessive costs, training, or maintenance. Thus, this study makes a contribution to the growing IS literature on technology
acceptance by integrating the research model developed by prior research with a real world case study in the highly
competitive healthcare industry.
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